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(57) Abstract: 

PROBLEM TO BE SOLVED: To suppress short-circuit 
current in a step-down chopper type of switching power 
circuit, which makes a PWM signal where the duty is 
controlled by discriminating the levels of the 
rectangular waves from an oscillatory by a comparator, 
and switches a power transistor TR with this signal. 

SOLUTION: When an output voltage V 0 becomes lower 
than a first voltage, and an RS flip-flop circuit 28 
shortens the width of the pulse to a power transistor 
TR, answering the detection result of an overcurrent 
detecting circuit 22, and when the output voltage 
V 0 further becomes lower, an oscillating frequency 
changing circuit 29 lowers the switching frequency of a 
power transistor TR. When the output voltage 
V 0 becomes further lower at the time of short circuit 
or the like, a short circuit protective circuit 32 
lowers the level of the overcurrent detection of an 
overcurrent detecting circuit 22, and further shortens 
the width of the pulse of a PWM signal. 
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I] 

ffiKT & 7 a v * > y > ^)V7%w$mx. j;ot mm tsrz 

a yjm<D7j y*>#mffiM9&tcte^'C, 
Srrie^tfctfi^©#fa§2?& l com <£ n b&^&m&z 10 

m±?z>7j j ^>y^@Ko 

[000 1 ] 
[0 00 2] 

i«. »ee^3 y^s[r*o, «a-rft=»>f 5 >if-c 

D= t„/ (t 0 .+ t.„ ) = ( v 
~C£>£. 40 

[0 00 7 ] fflm^>'*i<-dzbicMmi,TRSy y ? 

* 5 jfefcreHSBT *MDfflKP WM«# * P - U^;UCC 
tt^"7- I-5>^** t rOOF FB$&C'J-fe> hft#*s 



* [0 00 3] Sfc/'J ?s;BBtt£*>6<D> /c£*.tfl 
h^y&X* t r©x$ 9^rCC^tl/c«BEv 

0UT tCcfc^-r, ^>x>if c 2*$<ta f gi#r 

[0 004] Wffift'ff r 1 #s»ttSti4ffi»»?-p 2* 
6<DW^miEv 0 #fiffit£r 1. r2CC<fcoT#E 

stir3E«EWia©fcJ?>«:Bai**i. ^8br>^3os 
«A;fc«CcA-£;?ns. ia»r>^3©*5(EA^iBCc 
«S««EE«4^&OSMBE v t h 1 ^i^ntfc 

0. fflftT>^3ttlWEU/j«Ev 0 (0»Etfv„ Iv i 
BUieSm^JIv t h 1 iOl&ic*tf&l/^:«E«:ffl*-r 

HB7». miZPWMm-^lCfo&l,X^<?- hzr>V>7 
* t rOy-h?rON/OFF©iaiL, CtlCCfcoTW 
iea^mEEvo HfiB»»«ff v t h l *>&U9tW& 
Rrl, r 2'C6J>»BEJtK:J:o'C«3ESh*Bfatr« 

[0 005] ±»©<fc 5ft5E»«iefirt©5e«»ffil^fiC 
tt. PWMff-^®EfeJ:0'^9- h^>^^ t rOffi 
^mjiv 0UT ^ tii 1 1 (a) JdirO'Hl 1 

(b) fc*jc»r8H»r^-r<fc^«:ft4, ^/cc<D<b^. 
3^;H CcSKtiS«a i L 011 (c) (c^Ci-c® 

[0 006] CC-C, ^"^-b^^^^^t r©f^- 
Dlt »^»7- t r CDONB^fSiOF 

FBIBi**ti*nt. if torr 

/v IN ) X100 (%) ( 1 ) 

t r©oNig»£pmi-r*. 

[0 0 08] Ltctf^X. m^r l^K44i, 8JI2 
«*i L #H1 1 (c> tc^l^xS^-C^-r^^CCft^ 

1, RS7'j9 D ^"@B 8 tCHz v b If-^^tH^jS 
ti. g*R S y a v 7*0888 «-ecD-fe 9 

mi 1 (d) tc^TJ:^tcp-w^;l/K:S!ffcbr-fe9 h 
3ft£. RS7 »J ? ^^a^^EIBStt. t^h&fl 
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X t 



11 (e ) -C^-fJr^&OW Is'OMDZZttZZ. 
[0 0 0 9] CtUCfcoT, ^>J<l<-ti5&lz>mj]£ 

§B»0&7^©A#fcJ:, 011 (a) lOd^xmmxfik 

ii (b) (c^^r^-c^-rcfc^cc^^tir 

[0010] BuIfi^tiS6^6<DH^a5CDU^JU^/h 10 
filial, RSyVvz?yav'7\&&8tZVlzvh2 

nx, mi\ (e) r^ri^ccy-by h»^*be^p 
-woitteztt fecc, 01 i (d) r^Tck^^-fe 

s. 

[0 0 1 1 ] HI 2«, ±j$<2 < fc5<£m/&2*l£X>f * 

^>^m^[5iKi<Dm^14^^^^^r^)5 0 Hi^ 
B?fe2 CAD ©«5a*r«\ atini£vo #5 CV] CD 
A i = {- ( v IS - v 0 ) /m} 

USslfcfcti i c l *fSit-c in, 

[0014] iy^t, C<D^{b#A i ^i&m 

4. C<Di*©Ul*1«ttt, JStttHB<v 0 =0 
CVD ) «:ifi<fcse. Bo 
BBH1 2&c^f<fc5CC, IKtf«*jett4Ii.A, > fciit 
«2. 5 CAD *ffliL-CL*l^ iT«Fftift6«t<«c 30 

9 yimWK tt&WWfiHHillUqHIK 
jfcCCl^¥7-46 8 2 8#***Lfc. ^*U£cfc*X 

>f ♦> ^wrisbi i i £ia i 3 &c^3\ 

[0015] CODX-f v9->tfWBBKl i tc*$t»r, 

Btr^<Dx^ >^>^i®iPiKi(c!g<Hb, *ti£rr*a$# 

©x-f »f>«IiBi iw MH6QMHK 40 

fcifctf 1 0 0 (kHz) ^620 (kHz J &C®T*I 

fj^feftfIEv 0 O^EEfflv Dlv J6 
WE«1 4*>6©S»®Ev t h 2 fc*Jt«U MiB# 
Efiiv 0IV ««ira£vth2<i:Qfi<&2^jffiHjfi 
Sfc^Helffi 1 2^cz- WOMOUfizmtU L % C meet, 
SUTK!ft&fl«RRXHia»l 2**. 2£Mg6l*J©=ft 

it^^n^o so 



(3) »H^P 1 1 -3 4 1 7 9 1 
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[0012] 03^bft**6, ±jfiOJc5tt^-f »*>f 

masiasg i rat, /j\SHt*Mffca£©fc«>fcx -f * * 
>4fflMteJ(< UrtiK t, fc±*.«5 0 CkHzD 

Si lr^rJr^cc. 5>^6H 
krs7«; v^d^sot^ b Sih-cfriepwM 

t r^OFFf5$-C^Btd24S 
U cnWMtdl, t d 2<O^WKIffl t dftiW. 

[0013] gyiBjgpB^fig t d /ct^tf 1 C M s e 

= 40 CV) . m^rmEv 0 = 5 CVD . 3^H0^ 
>^»^m=2 0 0 CmHD irSi. ME«SI« 
IB t d©BBCC=W Jl/"*ift i l O^MbftA i ii, 
d = 0. 1 75 CAD - (2) 

[0 0 1 6 ] mrf2S?tmEEv t h 2«, /t<L^.^0. 6 
CVDr^D, cn(C*fL/T^EISSir 1 . r2(^ffi 
flfii. /ci^«l/4"C*4 0 L/c^o"C, 114t^ 
fcfc^C, l±l^®Sio 3^2 CAD ZXtcZm^*-?' 
-fW»«:J:^riti*«EEv 0 jJ3t««EE©5 CVD 

lEv t h 2tc*f|£L/c2. 4 C V D <D&L b J: 0 ffiTt 
4<b, ASIRffiBMSfVei 00 CkHz} *620 Ck 

HzD ^rcofflffl-ctST^n^o 

[0017] COi^, MISPWMM-^Of 1 ^-^^ D 
Mfiai*62 0 C%D ift-ariiiOt, ^^'^ 
^>y/N*;l/^i|iIti2 C m s e c D 10 (ysec) 

cc ^ r ffi* l . tut aii5iB$ra t d <o§m* 1 / 5 ccs« 

i CL tt, H5IH2 CAD ©iEaofii^oTl^o 

[0018] ^8^iieiW 5 2 0 CkHzD tc@^$ns 
< a o , KriBiffis^a t d ©jw^* < a o 

Tffi*«ifti 0 3W**UT«><. L^L,a^6, 
)S (v c =0 CVD ) X2. 2 CAD r* 0 . 2. 5 
C A D ©IW SMM* AStSfii i . „ 4ci »a 

<. aBKajMWRBttff«ff ^ci^s. a*f. 
si 4&t*5(,>Tfuia0 1 2-c^tx^ 9^>y«aoan 

lCDffi^^tt^ffl^-CmTo 
[00 19] 



(4) 

5 

Citf-C**. L3ft>Lft«i&. C©*ft*f&*5£t&<il i 
... ». ifiSffitfcaju^ i cl J:gfc*>&9A-#<. vn- 
7-F7>^^tr ©g^ffiiHtC, BufejSm«lffl U 

fc£;l«5 0 C%D gg©3«K.c#s*8**r. fc£*.t£ 

fStt 3 C A ) #©ffi» £ -T <3 . =j * h 

[0020] tfcccofof). b«ib^ •> * > ^mas@& 10 
1 1 1*. iuiaja«iS«imu-<^ i < L a*2 ca) *ig©/h 

[oo2i] *mm<DBmt, wmt&moisvzmsn 

[0022] 20 

[iss£B?jfc-r&/c«>©#&] m3m\<o¥twit%z>x 
mmwfam&^tbm&znffimm £ & s £ mm* a?* 

{c«t^m^miE©^fe3£j&^ 1 ©<BtrF©i£TtfcffliC 
log l/t . miJ3i&&^M#«#sJie* * * > 
©* y * > fWaaRifiT l> r . j§®iE«S4?f 9 J: 

HjfasjEi^m^^Bofa^ i ©fiii o 4>®c^a«&&£ 30 

IB2 ©fl«T(cm^m)I*s®Tb/cC £ fctSW-TS £ , 

a*£-r&„ 

[0023] iiBC^tCttltf. ^t&^fil#a©? 

< o -c w^j^iBtiiBuf am 1 ©filJyTteteT-r Si.* 

[0024] L/c*!ot, iiuieig^ifgtcttTS^Mjl 



*#$l¥l 1 -34 1 79 1 
6 

fete. /hffi^»*-i?tCt*ATSC£#r#.5. 3 6tc 

fs&^Km-*^±©wi&&&-r£t£#T 

[0 02 5] lf^2CD^tC^^^^^>^ 

£#ja-r s^Jte^s-c* s c £ £ t s . 

[0 026] ±IB©«Wl«: J:tttf. SJ^ig^M^ 
«. W^^ff*s<gT-r*IS. fe£^.tfl/'2. 1/4. 

[0 02 7] 7*4 ?*Z/tfmmSli-7V>ii 

43 ipK/h? < ?*> C £*s-C#S„ 
[0 02 8] Se»{C$rc. fW?Jl3CD^K:^.S^^ 

^E^tB^ISHC i o r Bfiia^ 2 OfilJ: •? 4>(gl^ 3 <r>m 
«TJctH^^EE*ieTO?cC£*s^m?n^£. ^MS 

*#m£-r-5. 

[0029] ±s2©»eSKj:ntf . mMmm®mmm& 

iSHR*. BWEO^JBtfc. fc£^«l/2, l/4fp^ 

[0 03 0] L,fc*5o-C. ffi^5Sif&B#©5a*&®jSfii* 3 
6CC/h3<JflJ;t£C £**-?#. gEX-f v^^Wm^& 

[0031] sfc. ti*]®4©ieHatc^*«tfeaiisiBi 
ss«, fjiBit^i — 3©i»-rti^-c7S-r^'f v 

[0032] BusBs»^j®i~3-c7FT^^f ^>ys«s 

[0033] 

iftmvmt&oxm] *^©^t6©mi©^ss(cot> 
r. a i 3 K«-^t ^-csi^-r ti « «r©a o 

[0 034]Hltt. *^^©^ife©m 1 ©^Sl©^ A 

v*>?nwms§2 i ©mswjffiJiKfcTivrT'ci „ ?^-c 

CV] ©A^mBEV,.?:. 5 CVD ©-5£©m*>lSEEV 



7 

3>f>K2^#Wiit, l&a@H{fc3ftTi,> 

So 

[0035] SISS^ »; » *><DA2>mff v, „ 

A*jffiTP l*»<E>A*3tu TO^f>ifCir 
¥r&{fc3ftfc&> i§l«StHliffi2 2^LtA9-h 
^>^X*TR&C^*5ft£ 0 C0^9-F7>^^ 

a > f^ifC 2 tffiffl R L Cc x* Jl/^fltt& 3 ft 

nrBU^T^fRLCC-^^etiSo 

eOtUAWEV. #EE«tftRl ( R2iCJ:oT^IE 

*S8(c««mmE»2 4*64»hmiev t h i me 

V 0IV iBuifiSmmEV t h 1 tomcttfcLtcmfcZ: 

-*2 5fClMi«EEiLTA*3ti k »3>/>;u~£2 
5"Ctt. »SS2 6rt>6A*3ftS, /ti^tflOO 
CkHzD 05Hftig^mriE^tiiT>^2 3^6oa^m 
Eri^cn^MSti. WBW*«ffiWB<ft*«l£lw< 

iu^i®DPW3vnt#^ffia6@K2 7ccm^j-r^ 0 mm^ 

*TR©y-h*ON/OFFfflffllU CtHC&->xm 
IBta^mffVo HgiSgitmEEV t h l te<tcx^ffi« 
CtRl, R2-C©»ffttCCJ:ot:»3g3n53ra<fr& 
SWE. ft: insula 5 CV) (C$!l1SJ3ft£ e 

[0037] 6irian>^u-£2 skmsltr y 
^^^ci^^0jS2 8^»w6nrtJO, cors^»>i 

K2 2 0tttUttJRK:jeSL, jMi!WtittU3ft«£. n 
U- * 2 5 a>6ffi»[p]K2 7 ^OfjfdP WMff-5f£ 

£6£82 6^6(2^7— h^y^^TROOF FBffc: 

7'J?^P? 7Hffi 2 8 #-fe » h 3 ftT fc . ^r(Diz 9 

u*»*#i*u ycooN^cgjiapwMm^cj:*^* 

•7- h^>^^TRcDON^r»^pJtgi-r^o 
[0 0 3 8] L/J^t, MRLJjJKftO. 

*HlH»2 2«:J:4aiWfc«kau^H cl , fc4A«2 
CAD ^fii^ii, RS7D * ^7 0 ^^151852 8tC-fe 

» h«#**ffl*3ti. SRS7 ij ?zfyu?zm&2 8 

£ e RS7y 7 ^7a?^HI28tt, HsyhflhTOE 
AS— HP-u^£&£&7 9?#*A*Q, UtfD*a- 



C5) !}#gfj¥ 1 1-3 4 1 7 9 1 
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[0 0 3 9 ] Cft&C<£^T, 3>^lx-£2 5^6ffl^J 

3 ft &fuia P WMi^^ ^ u -cju-c* -5 «: kf&jfc 6 
■f. K»BI»2 7-^©A*wa-u-<^R:i;42 9 hgti 

R<D^SJfflfffl6i£&6ftTL£5 e C(DJ:5^br, ffif 

Saa«*«FCC«^^ 7 - b *7 > * T RCDf* ^ - ^ # 

®T3nr. ia®ffi«^s&^ ^n^3 ft* □ 

[0 040] SiTf2^«S2 6^6<7)E:ftig(DU^;^S 

io >hm±u*>t. RS7 »; ^iiffi2 8«»;H2 > 

hSftry-fe* htt^^#n-U^;U£ft*i£fc 
K. -fey bSS»-«BE^-r U^UittO^ ^ON^-f 
s > y r cd ; - h ^ > x £ T R cd o N IE £ 
3ft*. 

[ o o 4 i ] sfc. m&Mm%2 scommmmsaz, m 

Ma«aCMH»2 9*»6©lH*K[KSOr. fciiU* 
Mia 1 0 0 [kHz) frh 2 0 C k H z J tCffiToJtgK: 
»/£3ft-Ctr>£„ iJie^a««[©i£T», 3>y<u^ 

20 ^3 1 ^60I*1EV t h 2 m&ftKm 
V Drv ^S*«EEVth2J:9fi<«:«^SH«»f3E 
MIEIK2 9^P-U^KDW**zSfflL, CftJCJ^gL 

3 * /c 2<>©S«S6jH©«Sfcffl 4fiT-T 4 ft ^ 0 
rj|ii3ft-5o 

[0 042] mn£»9RV th2«, tct Ztt 0 . 6 

CVDr^D. cft(c>ftur^)E^fitR l . R2cd#1£ 

30 Clt fc£*«2 CA) ^r^fufB^^-^^PSI^i:^ 

SSlo aViML. mt>l®£Vo t h 2 

CCSt]CL/fc»l®«ffi'C*4 2. 4 CVD i«9<STTe 
^8^ffl8»*stuf2 100 C k H z ) 2 0 CkH 
Z) *rO®H-C^T3ft* 0 CCDi#. HUiS5t^5fE^ 
Bi/^lciB. WE 2 CAD (DlEM<Dm£te~>r^ 

So 

[0 04 3 ] &Sf *»Wttt, 3 6fC^&« 

gHK 3 2 6 ft ^3 . C CD3®3»ffiSiailS 3 2 

40 6*. HriB^J£fflV DIV i>m2<DnEEKttf&Lfc¥tb&&> 
SlftEV t h3«Tift4t. itmSS^ai@?S22 

tei^.tf2 CAD 5 (A3 KKftT3*4. 

[0 044] 02 ±«©J:5«C»J«3ti*^-/9^ 

>^whhii52 loa^wtti^r^^-r**. w^j 

«» I o A r^TfulBifimSE^tH U-^A I CL "C* * 
2 CAD *rtt. tti^®EVo «5 CVD OSfSSE^ 
*B#3ft. feil^^Io ^«WB»«at*HiU^JHciJ: 
0At<ft*i, 3a^8Stfeffi@K22(Dtftttlte*CCjSS 
50 L/T, RS7 -^7P97BS2 8tJ, fififin>y^u 



1 
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-*2 5fr6|g«J08§2 1 ^(DffiiZPWMm^D'WZ 
[0 04 5] C5UTffl2>1SEEV 0 CD#jEfiIV 0IV Mm 

&mmmEEv t h 2tnF±ft&±> nammsxsBK 

29«. 2fc^2 6<D^Ji&£i£, 100 (kHz) 
*p620 CkHz) lt&*{CiKT<*"tf\ CtlfrCi oT* 

Dlw &mmmi£v thsiziTttezt. *s*&«g@*S3 

2«Bugeja^^tHU^Hct*iST2^, *C-DB 

j: ^ ccta^mas i c 4d<fco'ffl^mEv 0 debtee 

s *1. 9 CA] tC^^Ci^r^, Hui$<0Sl 3-c 

^rx^?*> ^asaggg i i©«ir**K 2. 2 
[ 0 0 4 6 ] a 3 HU5aismag«mngK2 2 *$ j:e«s 

*S«MHlSS3 2<t, *ti*cMjl-r*«J«*BttBK:S«-« 

i&®fttfcfciJlII3S2 2fr*, *HSWK:, tfcfciifiSiRD* 

11= (2. 8-2X0. B5)/5X10 4 
= (2. 8- 1. 3) /5x 1 0 4 =30 
L/c^o-C. 12 = 30 Cm A) , 13 = 30 

0 CmA] <tfroTl>& 0 

[0 04 9] JSISSS03&3 2«, AHSffKC h 

^>^**Q1 1-vQl 9i, j£«86«F 1. F2£, 30 
#E*fflKR2 1. R2 2i, &!aR 2 3£*«*.T«ia 

$*vct,>* e iwbuawevo ©^BEaasRi. R2K 

^IftW^^-re— ^©b5>^^^Q 1 2 CD 

>^X£Q 1 3 (ZX {&-fi<DAJj h 5>tsX* 
QUSr/MT, BUiemGEVs ##EEflHKR 2 1 , R2 
2r#ff3*iT^*6*i£ 0 Pia#0ESStR2 1, R2 
20J6fnfiItt, «Wve*l4 6. 4 CkQ)^ctO*3. 6 

4<D<-^lfiV A fcfc. 0. 2 CVJ 4ttr>rt^. h 

7>^x^qi i. q i 4<dx^ ?&tctt % -en^nje 

mffiffiF 1 , F 2^6. 111, 112=10 

Cm A] m?>htl^ e *^Pffi^S6*t^«, tna 

>i?*#Q 1 5&C<fco-C, ISeSftl HcSPl,t*«an 

1 3*S#*6*irt»*. ttSftttftt<C*SC>T. h^>t? 

9, S/cCCDh^>>>;**Q 1 203U^^^6cr>RH 
tt*t£>Uj;*m, h7>y^»Q 1 BCCfcoTBUBSn 50 



(6) ftffl^- 1 1-34179 
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h7>^^Ql-Q6. Q10i, 
fitaRl l<t. ^JUT^^ajSRl 2t*«itT«JiJ8S 

[0047] HWaA*»¥-P 1^6^-7- h-7>i>** 

KRD#A63tvCl>&. C<Dt£HtJffi$iRD«, ^9- 

h^>^^^TR?r^ti^miaio U T *nis/fgi£3:8i 

OTRfflU *©lftffifS*tt. h7>^^Ql, Q2 
^6JSJE4/7U>h$7-lHlB8fCJ:'oT. ««*3 4 3^6 

^^qi. Q2©r3 u^^t«n-enh^>^x^Q 

3. Q4£/rUT&ta3*lT*5*) 4 Ctlh<DVy>i>X 
£Q3, Q4», h^>^X£Q5<fc«tSR 1 1 <b 

mm i nctbMbfcsati 2. 1 -eti-etiatxs-r 
*«rfEh5>5x**Q 1 . Q2<D:3U*£*p^lStc>T 

X*Q3. Q4<D*^ffi«Ki, ftifm^^lO 

«k:»j5S3*vci>*. */c h^>^**Q stomas 

Hi£V s 142. 8 CV)r**K SSfetmSffl^StSRl 
lCDtg!nfiit45 0 CkQ] tCjgtf JVCl>£ 0 
[0 04 8] LWot, h^>^X*Q5. 
a^TV, E ^ 4 fc&ilfcfO. 6 5 CVD itii, mas 
I 1 



CmAD 



»• (3) 

&o h7>y^>Ql 6«F<7>^X*Q 1 7£#U> 
M*HS»*1iflE(,T*i9. *©**«8UtWl : 8 
<b2fr£ 0 C 5 1 1 h 7 >^ X * Q 1 7 TKU S nfcU 
&m$h*l<Dtittte, ^7U>h^5-[pl8SQl 8, Q19 

r»T0ii$txr, misi 1 4 <t Lrmfsah^>^x^Q 

1 0(D^-*Ct-^A6ft£. 

[0050] utoiiot. ^«mmo>a«jiiii>cc 

h7>^^Q2^6©3l/^^®SI 4fC^O 
r. 14<13t. h5>&X*Q4<Dz*l,9Zitfil3i\Z 
«ift«a±ttO % h7>^*Ql 0©^<-^^<D«iS 
I 5t48E#ittt». ^/tCCDi^, fFlB^EE«iV 0IV » % 
V 0 /4= 1. 25 CV) r3cSUtfc^ h^>t>x 
£Q1 10^-X^{4^h^>t^X^Ql 40^-Xi 
fiV A <t0*>Wl»©r. h7>y^^Q14. Q13*i 
«1U h7>^X^Ql 1, Ql 2*WKlrCl»S. 
CCD/c*. h^>i>^^Q 1 6^Q 1 9fcjg»rU, 
>^^Q1 9*^ h^>^^Q 1 0^©«*I 1 4 
iOiftS. Ifc^t, h^>5P^*Q 1 0«®»f 
I, fjiBRS? 'J 9^BB2 8CD-fe* h^F^ 

©tH^Sg^?-P3tt, ^T^^BaRRl 2<CJ:o-C^W 

[0051] cn{c*tL/-c. ftw*iffl<a^r 1 4> 1 

3±rj:Z>£ % ®£i 5^SSn, B5fBh5>y^^Ql 0 



(7) 
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[0052] C<£>£#, j<*7- h ^>^*£TRfti£ft* 
Ict = V T 1 n 1 0/RD 

= 60 [mVJ /\ 5 CmQD 

[0 05 3] fc/cU V T =kT/q = 26 [mVD , 

fg1S?5Sr£>£ 0 

[0054] z*>icmmm<K^r*p< m^ms. 

V 0 OfiTCCffoT, #ffffiV 0IV *>ffiTLri$>£. V 10 
Dlv <V A <fcft££, h5>^*£Q 1 1 , Q12^ig 
ii-r^iifctC, h7>yX5rQ16-Q19^II 

u h7>^^Qio^®£i i4#i£ft£* com 
ffi 1 1 4 ^misBjsaaEi^aiiaK 22^ ^>©i« 1 5 &c jjp 

g^ft^t^Kft*), 14#fc!tth^>^X* 
Ql 0^<jfi®a^aiL, illtll^ cnfc<t 

^^ffl^lEVp #<!Kft&*I'h;*<ftorJ$>^ b5 

ibs 2 icis^x&c - Drar*rr £ 5 K&*&ffiss5fEft 

[0 0 5 5] WJiCDcl:^ic*^^6e^x^ ^^>^m 

nst^e^jEv t h 2 cc^u/tm 1 <Dnm-c<h*> 2 . 

4 CV) «T<!:^^<b, B2CCfctfa*B-CIH-CjiVr 

* *C#l£l,fc3l2O^EEr&&0. 8 (=0. 2X4) 
CV) tTF<tft*£, S2tC*JC^r^C-DM"Cin-rJ: 

«EfiiI 5 ft, 1 . 9 CA] iffi»«Seffl©2 CA)ttfi 
<hlT&C<!:#r#£ 0 30 
[0 0 5 6] C*l&C«fcor. ^'9-h7>i/X$TR(D 

r£. *^ffia*»/M>rfi=i^ hfbfecto^-^-^ 

{fcfta&C<h#r#£ 0 £?c, />*9-h7>^^TR 

om+wm&'b $ < ft £ i , susesft arossft/hai 

(C v jMSK«tU I c.«±OA#l^tSa D aftffifflT 

<b#r#* e $^>tc^/c. m&nwtmu ©wwccj:^ 40 
r^ft«iA5c<t^-c^, £:£ttftft±*r£c±fcr 

[0057] *«SB(Z>SBfi©SI2 ©JKSRKloi^T, i4 

[ 0 0 5 8 ] H4 *¥tm<Dmm<Dm2 <omm<o^ a 
v *>?miimm4 1 (ommmf&^Tjkr^tt v ?mv 



8fP9¥ 1 1 -34 1 79 1 
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= 4 CAJ - (4) 

@S82 9Ccft;*T, l/2^j|§4 2?!im^n5C<b 
r£>£„ C<Dl/2#jgg4 2fci:> ^^S2 6<bRS^ 

a^^lEVo <D#flEfilV 01v ^S*mi£V th2«Ti 
ft££, ^^S2 6^6^^igft^ftl/2^f £ 0 
[0 059] l^ot, C<DXjv*>#mMM&4 

Komjinm*. bst^tjcsk:, a^jmEEVo turn 

IB»»«EVt h2CC»JCUfc2. 4 CV] feTF<!:ft£ 

/2 £fto, .tgc-Dra-e^Tcfc^cc. m^^ssio ft 

— »Kffl{MTS. Lfca^r. ^-T y^>^a«»ftHl 
S4 2tt^*JMftc;W ^>^&&ft^fcStf£ 

#r#& 0 cftccj^r. fnaRUfpccs*-*-*^*^ 

[0 060] *»!8©ieifi<0»3 OJBSRCCOl^r , B 6 

[ 0 0 6 1 ] 0 6 **W©*«fi©»3 omi&fOT. A 
**>y««igi&5 io««W«flE*/TVr^U'^Br 

c©x-y 3r^>^«aaniB5 1 fflra&>;w * 

^1W5 1 W Iiai/2^S4 2fcRx.r. 

i/4»flg5 2*sfflt^nri^. t^ot, -eo 
ta^^tt^. ^7r^-rj:^cc, ta^sBEv 0 ^^gs 

EEV t h2fiC#j£l/fc2. 4 C V ) WTiftSi, fcft 

m^u * < **<«^i/. cntcj:ors*s^ifeffli s 
fti. 4 ca] srspw-raci^r**. 

[0 062] BufBa^^*&Bf«, -Y ^ 

K4 i&bmt>{^2tizim®m*mistKm'v&z<D 
r. c©i5icffl»WiMl[» ft^^ccfflJ^T^ci&c 
J:^t B5fB^IS:0KcDt6#ft/I>3 <»P^5c<i:^r# 

[0 06 3] *»98©*tt©»4©JBJBCCOl>r, 

*j j: c^a 9 tcs^i^r ift^rntf terror 0 r * 5« 

[ 0 0 6 4 ] m 8 #^<D^S6<DJ|I4 CD^©^ A 

*> ^>y*aBHB6 1 om^w«^ft7S-r^n v *sr 

^>y«flHHB2 1. 4HcSlKbrfc0, ^ft^^^ 
S^^S!MIoIB2 9i, l/2^4 2i^ifL 

rt^ B 

[0 06 5] Ofc^m, ^Offl^fJ, 139 r^*r 
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saisKotsg^/h? < c <t#-cs 6o [0 2] si t/Ttx 9 ^> ^/^[Hi^oui^^tt^ 

[0 06 6] Wy77t^^ 

asses < ft * * > ^vi^a** ^oDm^ieigssr & & 0 

*«BJfi» 1 OfitfeTFCCffiTT & 4 * -f * * > [0 5 ] 0 4 -CtS-T* 4 9 y«iHll85©IH*1#tt* 

HJ8B«»BMI*ftTS#, X-/ 9^>^RT<DONSJ3l^ [0 7] H6r^ -f 9 ^>^miHIlKOU^4ftt^ 

flffl*f¥5. [0 8 ] $:^OHSfecD|^4(D^m>XW r 9 ^>^ft« 

[0067] ^*ifl>*, ;M??>^JH»ft0Kk»fftJ3 B»l««%^t7'o^ ^it^r,^, 

w*ci*sr». x^ ^>^(Df^ii^i [010] i^temcox^ 9 *>^«hieik<z> 

A^^^AT^Ci^tSo 36CC£fc, [011] 01 y^>^«WlHlB<0»ffi* 

[0 06 8] g/c> l*^12€DAnK:ft&^Y?^>^ [0 1 2 ] 0 1 O^tX 9 ^ > 

w^SBE^fiT-r sa^t i^HJ:br«iBe^6© [013] ffiose*atB©^ -7 ^> ^saaagso^a 

[0 0 6 9 ] ^ftfifc*, v*>#m&§k£mz>l> [014] 01 3rStX-f ^ f >y«Bi»DUJ*« 
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